abstract. The relation between macroeconomic variables and the movement of stock prices has well been documented in the literature over the last several decades. It is often argued that stock prices are determined by some fundamental macroeconomic variables. Therefore, macroeconomic variables can influence investment decisions and motivates many researchers to investigate the relation between stock market prices and macroeconomic variables. 
introduction
The stock market is considered to be a concurrent part of economies since it allows redistribution of financial resources among separate economic entities. Having used stocks governments and companies may be provided with necessary financial means and household establishments while other economic entities are able to invest their savings into such ranges of economy which are supposed to be reliable and are expected to be profitable. The reciprocal relation between the development of stock market and changes in the country's economy was noticed long ago: as soon as the economic situation in the country improves the stock market performs more actively. The stock market performance is supposed to illustrate the state of the country's economy: if stock prices start to fall economic depression is likely to take place and, conversely, rising stock prices show possible economic growth. Stock market indices are the statistic indicators which enable to show the state of the stock market and its dynamic tendencies. Considering the state of the world financial system which is getting more and more complicated it is important to find out what factors influence fluctuations of stock market indices in separate countries.
The impact of macroeconomic indicators on stock markets as well as on their indices has been emphasized in scientific literature recently and has become more relevant for the two recent decades. The relation between macroeconomic indicators and sock prices is confirmed in the most academic works, although there is a lack of comprehensive assessment of causality and dependence of macroeconomic indicators and stock market in regard to the time and changing macroeconomic processes. That is why the model of the impact of macroeconomic indicators on the stock market index, which enables to reveal a complex assessment of causality and dependence of the relation between macroeconomic indicators and stock prices during the long and the short runs, becomes a logical prolongation of an existent academic analysis.
There are great many works in economic literature analyzing methodological attitudes towards the conception of stocks and assessment of sock market (Russell 1985; Dallas 2004; Bodie et al. 2006; Kumpikaitė and Čiarnienė 2008; Melnikas 2008; Teresienė et al. 2008; Ginevičius and Podvezko 2009; . The analysis of the conception of macroeconomic indicators, principles of their classification and their place in the general system of economics is outlined in a number of scientific works (Bikker and Kennedy 1991; Rogers 1998; Mohr 1998; Darnay 1998; Dua 2004; Lakštutienė 2008; Tvaronavičius and Tvaronavičienė 2008, Chen 2009; Čiegis et al. 2009 ). The relevance of macroeconomic indicators and possibilities of their use in the modern economic theories are emphasized by some other authors (Blaug 1997; Backhouse 2002; Tsai and Lee 2006; Norvaišienė et al. 2008; Rutkauskas et al. 2008; Snieška 2008; Dumludag 2009 ). The connection of these two fields gives the shape to the problem of an assessment of the relation between macroeconomic indicators and stock market, which is researched in the works of economists all over the world. While analyzing the relation between the country's macroeconomic factors and stock market index the scientists yet mostly apply to well developed stock markets like the USA (Cheng 1995; Clare and Thomas 1994) , Japan (Mukherjee and Naka 1995) , Italy (Panetta 2002) , Spain (Martinez and Rubio 1989) and others. More and more researches take place in developing financial markets, including the works written by Mookerjee and Yu (1997) , Maysami and Koh (2000) , who analyzed the dependence of changes of stock market indices quoted in Singapore stock market from macroeconomic factors, also Kwon and Shin (1999) , who analyzed such connection in the stock market of South Korea, and Chong and Goh (2004) , who analyzed the stock market in Malaysia. An influence of macroeconomic indicators on the country's stock market index in developing stock markets is analyzed in the works with a focus on Athens (Dritsaki 2005) or Cyprus (Tsoukalas 2003) . There is a lack of such type of researches especially in less developed stock markets in East and Central Europe, including the Baltic stock market Pilinkus and Boguslauskas 2009) .
Therefore, the problem of this article is how to present a complex estimation of the impact of macroeconomic indicators on the country's stock market index. The object of the article is the impact of macroeconomic indicators on stock market index. The objective of the scientific work is to create the model of the impact of macroeconomic indicators on stock market index, which could enable to present a complex estimation of causality and dependence of the relation between macroeconomic indicators and stock market index during the long and the short runs. Applied research methods are the logical analysis and synthesis of scientific literature, the comparison and generalization method, the statistical grouping method. The scientific novelty of the article is outlined by the following results:
-The model of the impact of macroeconomic indicators on stock market index, which enables to present a complex estimation of causality and dependence of the relation between macroeconomic indicators and stock market index during the short and the long runs, has been created. Compared with other scientific works this model is consistent and includes methodologically reasonable principles in estimation of the relation between macroeconomic indicators and stock market index. -The performed analysis of practical use of the model of the impact of macroeconomic indicators on stock market index in the Baltic States, supplemented the topics of the scientific researches analyzing the relation between macroeconomic indicators and stock market index, also enabled to interpret these relations from a viewpoint of an investor.
The concepts of stock market and macroeconomic indicators
The researches show that stock market is treated as a part of securities market where the stock trade is organized and performed. The main purpose of stock market indices is to ensure for investors possibility to estimate not only the state of separate stocks but the state of the entire market, sector or region. Stock market indices are analyzed according to such criteria as capitalization and geographical spread. It is found that stock market indices estimated in the countries of the world reflect general fluctuations of the market of those companies' stocks which are quoted in the country, and in order to find fluctuations in separate regions or all over the world international and world stock market indices are selected. On the other hand, macroeconomic indicators are treated as statistical indicators which are used for assessment of general state of the country's economy during a certain period of time (Rogers 1998) or as regularly published governmental statistics which reflects the economic situation in the specified country (Mohr 1998) . Macroeconomic indicators may be classified by their connection with the country's business cycle, the rate of declaration in different statistical editions, the character of economic process what facilitates initiative identification of certain economic processes.
The performed analysis of the concepts of macroeconomic indicators and stock prices in the context of assessment of macroeconomic processes enables to find certain prerequisites of their relation, which are confirmed by the performed researches. Having summarized the performed analysis the following prerequisites of the relation between macroeconomic indicators and stock prices are formulated:
-Use of the country's stock market index and selection of macroeconomic indicators based on coherent criteria; -The period of research reasoned and named subject to particularity of the research; -Valid methods of research, which would enable to assess the relation between the country's macroeconomic indicators and stocks prices comprehensively and to make an objective comparison with the results of analogical researches in other countries.
The model of the impact of macroeconomic indicators on stock market index
The performed analysis of scientific works showed that selection of macroeconomic indicators is quite various. The researches showed (Binswanger 2000; Laopodis 2007; Padhan 2007; Agrawalla and Tuteja 2007 ) that such macroeconomic indicators as GDP, inflation, interest rates, money supply, industrial production index are generally used although there is a lack of detailed reasoning for selection of aforementioned indicators. It is found that objective selection of macroeconomic indicators, searching for their relationship with stock market, is determined by such criteria as popularity and frequency of that way in researches, the state of the country's economy and its particularity, simple methods of accounting of the indicators, connection of the indicators with the most important economic processes in the country. The researches showed that despite the fact that there is no steady opinion about the treatment of the short and the long runs searching for the relation between macroeconomic indicators and stock market index in scientific literature, specification of the conception of the long and the short runs is an objective basis to find a relevant method of research. With the reference to the analysis of scientific literature (Shim and Siegel 2000 and others) the short run is defined as a one (and less) year period of time and the long one is treated as a longer than one year period of time in the context of relationship between macroeconomic indicators and stock market index.
Scientists' critical approach to indefiniteness of the results determined the priorities of the methods used for researching the impact of macroeconomic indicators on stock market index and expediency of the analysis which became the object of scientific discussions. This problem stimulated performing the analysis of the methods of researching the impact of macroeconomic indicators on stock market index with regard to the short and the long runs. Having summarized the performed researches (Nishat and Shaheen 2004; Siliverstovs and Duong 2006; Laopodis 2007; Padhan 2007; Adam and Tweneboah 2008) it is possible to make the conclusion that independent of the methods of researching used by scientists the relationship between macroeconomic indicators and stock market index during the short run has been proved empirically by almost all authors. The analysis showed that economic literature does not present a unified opinion about the priorities of the methods used by them during the long and the short run.
The analysis of empirical researches showed that most of them proved the causality of the impact of macroeconomic indicators on stock market index using such methods as arbitrage pricing theory, impulse response function, forecast error variance decomposition, Granger causality tests, Johansen cointegration tests, etc. The performed assessment of the dependence of relationship between macroeconomic indicators and stock market index during the short and the long runs in empirical researches showed (Nishat and Shaheen 2004; Dritsaki 2005; Padhan 2007; Ahmed 2008 ) that the dependence is usually fixed between macroeconomic indicators and stock market index during the long runs although the type of the dependence (direct, converse) is determined by analyzed macroeconomic indicators and the extent of the country's economic development. Besides, while moving from the short run to the long one the type of dependence of the relationship between macroeconomic indicators and stock market index changes although some researches confirm the existence of reciprocal relation.
The performed academic researches enabled to create the model which permits to present a complex estimation of the dependence and causality of the relationship between macroeconomic indicators and stock market index during the long and the short run. It was found that an objective determination of this relationship should be grounded not only on relevant selection of macroeconomic indicators but also based on the methodology of the researches giving a complex assessment of the variations of the relationship between macroeconomic indicators and stock market index during the long and the short runs. Academic economic models present the methods which mostly oriented to quite narrow interpretation of this relationship whereas in economic literature there is a lack of the methods, which could unite the criteria of selection of macroeconomic indicators and the methods of estimation of causality and dependence of the relationship between macroeconomic indicators a stock market index and enable to increase reliability of the relationship between macroeconomic indicators and stock market index. That shows that scientific literature does not present a completed and general conception of the impact of macroeconomic indicators on stock market index which could enable to assess macroeconomic processes thoroughly and forecast their variations' relationships.
With the reference to scientific works of various authors ( 
empirical research of the model of the impact of macroeconomic indicators on stock market index
While analyzing the dependence of stock market index and macroeconomic factors the statistical information of the years 2000-2008 about macroeconomic indicators in Lithuania, Latvia, Estonia and the stock market indices of Vilnius, Riga and Tallinn were used. In order to estimate the impact of macroeconomic indicators of the Baltic countries on stock prices of separate countries a group of macroeconomic indicators, which reflect the state of the countries' economy and its variation, were chosen. They are also accounted in all the countries, can be easily found in databases and are sure to be rather popular. The selected macroeconomic indicators and their abbreviations are presented in Table 1 . Aiming to analyze the causality of macroeconomic indicators and stock market indices Granger causality tests were employed. Vector autoregression was applied to determine the short-term relationship between macroeconomic indicators and stock market index. Johansen cointegration was used to determine the long-term relationship between macroeconomic indicators and stock market indices.
The preparation of the meaning macroeconomic indicators and stock market index was performed in the following stages: 1) Unification of the meaning macroeconomic indicators and stock market index considering to chosen time-period; 2) Testing the seasonal character of the meaning macroeconomic indicators and stock market index; 3) Testing the stationarity of the meaning macroeconomic indicators and stock market index. In order to unify the frequency of the presented data, i.e. to transform quarterly data into monthly and convert daily data into monthly, the methods of interpolation and the last value were proportionately used. The existence of seasonality in aforementioned time series was tested by CENSUS-12 method.
Stationarity of the data was tested using a unit root test or the ADF test, which showed that most of the macroeconomic indicators are non-stationary at the level. In order to convert available data into stationary the first level difference was performed and later on in order to avoid more errors of statistical analysis for all data the second level difference was carried out.
In order to determine the causality of macroeconomic indicators and stock market index in the Baltic countries Granger causality tests were employed. The results of the tests proved causality relations between macroeconomic indicators and stock market index in these countries by changing the lag from 2 to 12. According to the results, it was possible to classify macroeconomic indicators into three large groups (Table 2) . The short-term relationship between macroeconomic indicators and stock market index was determined while using vector autoregression. The multiple impact of macroeconomic indicators on stock market index of the countries during the short run was determined; the selected macroeconomic indicators in Lithuania, Latvia, Estonia explain proportionately 37%, 39.9%, and 36.4% fluctuations of stock market index (Table 3) .
The only indicators that are statistically significant for all three stock market indices are lagged values of the indices themselves. Three of the ten macroeconomic indicators have no significant influence on the stock market indices, i.e. gross domestic product, import and state debt. Impact of the remaining macroeconomic indicators on stock market index varies depending on the country. Six macroeconomic indicators -namely, money supply (lagged by one period), money supply (lagged by two periods), harmonized consumer price index (lagged by one period), foreign direct investment (lagged by two periods), short-term interest rates (lagged by one period), short term interest rates (lagged by two periods) -are statistically significant only for Latvian stock market index.
For determination of long-term relationship between macroeconomic indicators and stock market index Johansen multiple cointegration was applied and cointegration equations were generated. The results revealed the statistical significance of almost all macroeconomic indicators (Table 4 ). The extent of unemployment is not statistically significant in Lithuanian and Latvian cointegration equations.
In the case of Latvia harmonized consumer price index is statistically significant only with 90% reliability. In Estonian cointegration equations the indicators of trade balance and shortterm interest rates are not statistically significant. It was determined that there is a relationship between the stock market indices of the Baltic States and most of the macroeconomic indicators during the long run with 99% reliability. Remark: Statistical significance reflected by *, **, *** represents respectively 90%, 95%, and 99%.
With the reference to the results of performed analysis the following interpretations of the relationships between macroeconomic indicators and stock market index from the viewpoint of investors have been formed: 3. During the long run the found significance of the dependence of the relationship between macroeconomic indicators and stock market index increases to 99%. 4. Suggested classification of macroeconomic indicators, grouping them into leading, coincident, lagging subject to the relationship with stock market index, enables to improve the probability of stock market forecasting. 5. Determined direction of macroeconomic indicators compared with stock market index enables to forecast the tendencies of variation of the macroeconomic environment of the country and their impact on stock market also contributes to formation of the investors' decisions.
conclusions
The analysis carried out in this paper reveals that there are many works in economic literature analyzing methodological viewpoints towards the conception of stocks and assessment of stock market. While analyzing the relation between the country's macroeconomic factors and stock market index the scientists mostly focus on well developed stock markets. As a result of this article, the model of the impact of macroeconomic indicators on stock market index has been created. It enables to present a complex estimation of causality and dependence of the relation between macroeconomic indicators and stock market index during both short and long runs. 
